According to the Association of Research Libraries (ARL) 2006-2007 statistics, the library"s total expenditure on all electronic resources (including databases, and electronic books and journals) was CA$6,369,649, or about 50 per cent of its library materials expenditure (Kyrillidou and Bland, 2008) . By 2008-09, the total electronic resource expenditure exceeded 50 per cent.
12-Year Time Series
The study covers twelve fiscal years, from 1996-1997 to 2007-2008 . The fiscal year (May 1 to April 30) was selected as the measurement year rather than the calendar year, since it is the standard period for ARL and CARL statistics. A fiscal year reflects the actual resource growth potential or acquisition power of the library"s annual budget.
The "Databases" A-Z List -A Virtual Reference Shelf
The library maintained a "databases" A-Z list accessible on its public web site (See:
https://library.usask.ca/resource for the current list), throughout the time series. Early on, the library recognized the need to highlight its core electronic resources by maintaining a separate A-Z list as a primary finding tool. The resources are also included in the library catalog. Arguably, the A-Z list is equivalent to a virtual reference shelf. Many resources are online equivalents of print titles previously shelved in a non-circulating reference collection. Over time, a growing number of "born digital" resources have been added.
What these resources share in common is their importance for academic researchers either as primary or secondary sources. Media types. CD-ROM/DVDs/tapes (stand alone or on a LAN), client/server and online (ftp, streaming audio and video, and Internet).
Resource types. Indexes, bibliographies and catalogs; abstract and indexing (A&I) databases; full text or article aggregator databases; book collections; publisher journal collections and selected journals; newspaper collections and news services; reference collections and selected reference works; theses and dissertations collections; numeric data sources; in-house databases; government resources; platforms; portals; selected websites; bibliographic utilities; image galleries, streaming audio and video; and more.
The A-Z list excludes several resource types that appear only in the library catalog and/or in separate A-Z lists: most individual journals, electronic books, data sets and collections, government documents, websites, bibliographic utilities only available to staff, specialized database services, and a growing number of individual electronic reference works.
The study excluded miscellaneous A-Z list entries, including: "see" crossreferences," "superseded by" statements, and print resources.
Data Sources
Consistent data was available for the full time series; however data for the first four years, 1996-1997 to 1999-2000 , was more limited. The primary sources included: 3. Other Data Sources. The library"s acquisitions order records and catalog records were also consulted to verify selected details.
Data Collection Method
A Microsoft Access relational database was created to track data. SPSS statistical software was used to compile statistics. Electronic resources were counted using various criteria:
Separately searchable resources, including sub-databases, were counted.
Resources that came free with the acquisition of another resource were counted.
Resources available on different platforms were counted as multiple holdings.
If a resource merged with one or more titles in the course of a fiscal year, it was counted as a separate resource in the year it merged.
•
If a resource split into more than one separately searchable or itemized resource, each part was counted separately in the year the split occurred and thereafter.
Cancelled resources were counted as holdings in the year they were cancelled.
A resources migrating to a new vendor was counted only once in the migration year.
A resource with a name change was counted as one holding in the year of the change.
Archives were counted only once per resource to avoid skewing the results through the proliferation of multi-year archive acquisitions.
Data Analysis Method
Net and new electronic resource growth patterns over the time series were analyzed using Microsoft Excel and SPSS. The growth rate was calculated year-over-year on the net and new electronic resources.
Findings

Data Integrity
Achieving a high level of data integrity was a challenge. Given the volatility of resources, with name changes, mergers, splits, and ever-changing content, it was necessary from the outset to develop a set of standards for data quantification and recording. What should be counted? How can resources be counted consistently through the time series?
Fortunately, the library used the same principles for inclusion and display in the A to Z list throughout the time series. In addition, detailed in-house spreadsheets covering the last eight years of the time series tracked the same fields consistently. As a result, the data, while subject to the fallibilities of human error and interpretation and the innate 
Net Electronic Resources Growth Stages
The study found three distinct net growth stages (see Figure 2 and Table 1) related to three major advances in electronic resource types: bibliographic, full text, and reference.
While the numbers may vary within each stage, each stage has a significantly higher mean or average than the previous stage. The average for the second growth stage is 5 times higher than for the initial stage, and the final growth stage is over 2.5 times larger than the second. No notable displacement of electronic resource types occurred over the time series. That is, the majority of bibliographic resources launched in the Bibliographic stage not only continued through to the final Reference stage, but the library also continued to acquire new index and abstract databases in all subsequent stages.
I.
Bibliographic (1996-1997 to 1998-1999) . Includes primarily bibliographic abstract and index databases and reflects the library"s initial migration of standard bibliographic print resources to online equivalents. Growth is relatively insignificant, at an annual average net increase of 8 resources. The start date of this stage is artificial since earlier data is not available. Full Text (1999 -2000 to 2004 -2005 
II.
III.
Reference (2005-2006 to 2007-2008) . Corresponds with the rise of the reference work (databases and books) in the A-Z list. The annual average net increase jumps more than 2.5 times over the previous stage to 108 (median of 92). The actual duration of this stage can only be speculated on. There is every indication this stage will continue at least until 2008-2009, and perhaps beyond.
Sustained Rapid Growth
Net electronic resources holdings grew from 51 in 1996-1997 to 646 in 2007-2008 (see Figure 1 ), an increase by a factor of 12.7. This growth does not express itself as a classic exponential curve or annual doubling of holdings; nevertheless, it shows a substantial and sustained upward-curving trendline. The arithmetic mean or average annual net increase of electronic resources over the time series was 54 (median of 45) (see Table 1 ).
However, the net increase in the final Reference growth stage exceeded both the average and median values by very large margins, nearly doubling or tripling the numbers reported in preceding stages (see Figure 2 ). Net growth accelerated over time.
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Net Electronic Resources Growth Rate
The average annual net growth rate was 27 per cent (median of 22 per cent) over the time series (see Figure 3 and Table 2 ). An average or above average growth rate was experienced in at the start of each of the last two stages. The growth rate fluctuates over time, rising from a low of 10 per cent at the start of the time series to highs of 68 per cent in the second growth stage and 34% in the final stage, after which it declines to 16 per cent in the final year of the time series. The low-order smooth polynomial trendline (used to mark trends for fluctuating data), with highest magnitude in the center of the curve, indicates a growth rate curve that generally trends downward at the end of the time series.
The average growth rate of 14 per cent (median of 14 per cent) in the initial stage doubles to 31 per cent (median of 22 per cent) in the second stage (see Table 2 ). While the number of additional net resources climbs sharply over all three growth stages (see Figure 2 and Table 1) , growth rates actually declined by 5% in the transition to the final Reference stage (see Table 2 ).
[Insert: Figure 3 . 
Net Electronic Resources Doubled in Four Years
The number of net electronic resources holdings essentially doubled over the last four years of the time series (see Figure 4 ). There were twice as many electronic resources in The library acquired on average 76 (median of 60) (see Table 4 
New Acquisitions Growth Stages
The three growth stages observed for net electronic resources can also be applied to new acquisitions (see Table 3 ). Reliable data is unavailable for the transition from the initial growth stage to the second stage. New acquisitions show a remarkable growth rate with almost a 2.5-fold increase in the transition from the second to the third and final stage.
New Electronic Resources Acquisitions GROWTH STAGE FISCAL YEARS MEAN MEDIAN
I. Bibliographic 1997 Bibliographic -1998 Bibliographic to 1998 Bibliographic -1999 n/a n/a 1997-1998 to 1998-1999 n/a n/a 
II. Full Text
Percentage of new electronic resources in net holdings
On average, new acquisitions account for 22 per cent of the net holdings over the time series with available data (see Figure 7) . However, new acquisitions fell from accounting 
Discussion
Electronic Resources Trending Up
Despite indications of growth slowdown towards the end, the annual net increase of electronic resources was significantly higher at the end of the time series than at the beginning by a factor of 12. Each growth stage (see Table 1 ) indicates a major leap in average annual net electronic resources, from 8, to 43, to 108, respectively, clearly demonstrating the sustained, rapid pace of net electronic resources growth in a large academic library in recent times.
Five-year Growth Projection to 2012-2013
Projecting forward 5 years to 2012-13, at the average net growth rate of 23% (calculated on the previous 5 years), there would be approximately 1819 electronic resources listed in the databases A-Z list (see Figure 8 ). This nearly triples the list in five years. Using the much lower average of 16% from the final year of the time series, the projection drops by almost 500, to 1357 resources, but still doubling the list in five years. Which is the more realistic forecast? The downward trend indicators found in this study favor the lower projection, and recent external fiscal factors may also support a lower projection. These are still very large numbers, with major implications for library systems and services and for reference workers and researchers. It may seem frivolous to make growth projections based on past performance given the unpredictability of events as our current economic woes demonstrate; however there is every indication that the momentum of growth cannot be halted. New kinds of electronic resources continue to emerge, and the demands of our patrons for more electronic content are undiminished.
100± New Acquisitions Annually
Both new electronic resources acquisitions and the average annual growth rate registered a major jump from the second to the third growth stages (see Tables 3 and 4 
Average Growth Rate Trending Down
The exponential upward curve for the net electronic resources growth (see Figure 1) is not duplicated in the net growth rate trendline (see Figure 3) . Instead, the growth rate fluctuates widely from year to year and in the final year, falls 18 per cent from the previous very strong year. While 16 per cent growth rate is still relatively high, it is substantially less than the overall average of 27 per cent over the full time series. The polynomial trendline (see Figure 3) , indicates a trend downward, but has a low reliability factor (R 2 ) for predicting the future (R 2 is the per cent of variation over the time series (axis X) "explained" by variation in resources (axis Y); the higher the R 2 , the more likely predictions based on the trendline are strongly supported by the data; an R 2 of over 50 per cent indicates high reliability, and less than 20 per cent indicates low reliability). A more reliable indicator is the moving average trendline that echoes the downward trend. While the average net growth rate climbs from 14 per cent to 31 per cent in the transition from the first to the second growth stages, the subsequent transition to the third stage actually indicates a small decline of 5 per cent (see Table 3 ).
The new acquisitions growth rate (see Figure 6 ) trendline shows a more reliable indication of a downward trend. It is trending down faster and more deeply than the net holdings growth rate (see Figures 3, 6 and 7) . While all these data are not definitive individually, together they support the projection that a small contraction rather than a steep decline for both net holdings and new acquisitions may be in the works in the short term, with new acquisitions contracting somewhat more than net holdings.
Dissecting the Growth Trendline
Analysis of the annual net growth rate over the time series reveals two remarkable data peaks of 68 per cent and 34 per cent respectively (see Figure 3) . The moving average 
The Impact of Rapid Growth on Reference Workers and Patrons
Reference workers and patrons were challenged to absorb an annual 22 per cent new acquisitions share of net holdings over the time series on average (see Figure 7 ). In the initial growth stage, the ratio was as low as 10 per cent or less and change was only 1 per cent year over year. This relatively stable period still had many challenges for reference 
Conclusion
Growth is Cumulative
Despite continuous growth, the electronic resources A-Z list was exceptionally stable over the twelve-years of this study. The majority of resources still in publication from the initial Bibliographic growth stage continued through to the third Reference stage. Few resources were cancelled outright. Changes were primarily due to publisher initiatives: mergers, expansions, and ceased publication. Ceased resources were more likely to be open access than commercial. The overwhelming majority of resources persisted through subsequent growth stages, either unchanged or in a merged, split or full text version.
Internal and External Factors Linked to Growth
Electronic resources growth peaks and lows appear to be aligned with significant internal and external events. The library budget itself can be viewed as a neutral factor since the overall budget remained constant or increased from 0-5 per cent annually over the time series. While the relationship may not be strictly causal, the following selection of factors were strongly associated with growth outcomes. 
Limits to Growth
While this case study exposes a period of rapid and continuous growth, it cannot be concluded that this pattern will continue into the future. Several factors may modify the trajectory of growth or bring it to a point of stasis or even contraction. While publishers appear to be expanding their electronic resources lists at a great rate and everything of value in print seems to be already or will soon to be digitized, the library"s potential for acquiring that richness is reaching foreseeable limits. At least three powerful limits to growth are already having an impact: Finite acquisitions budgets. Even before the economic downturn, library acquisitions budgets were not keeping pace with the rising cost of electronic resources. The average annual increase to cost of renewal is at least 5%. As more and more resources are "born digital" without a cancellable print subscription to cover continuing costs, how will libraries find "new" money for new resources? A budget that merely keeps up with annual inflation is not adequately providing for the funding of new resources.
With relatively static or reduced acquisitions budgets, libraries will not be able to sustain even their current collections never mind grow these collections. At some point, the cost of maintenance will exceed the acquisitions budget, and cancellations Project is another potential game shifter; however, the protracted legal settlement between Google, book publishers and authors is, at the time of writing this paper, still not resolved in the U.S. federal courts and it is therefore premature to speculate on the nature and extent of this project"s impact on academic electronic collections.
